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REMARKS 
Claims 8-27 are pending. 

Claims 8-11. 16, and 19-25 stand rejected under 35 U.S.C. 102(b) as being 
anticipated by Yamazaki (FN 4359,552). 

Claims 8-11, 14,!16 and 19-25 stand rejected under 35 U.S.C. 102(b) as 
being anticipated by Howe (PN 4,521,800). 

Claims 12-15, 17-18 and 26-27 stand rejected under 35 U.S.C. §103(a) as 
being unpatentable over Yamazaki in view of Nakamura et al. (5,563,422). 

Claims 12-15, ll-lS and 26-27 stand rejected under 35 U.S,C. §l03(a) as 
being unpatentable over Howe in view of Nakamura et al 

These rejections lare respectfully traversed and reconsideration is 

i 

requested. | 

The Examiner indicates that Yamazaki discloses an ohmic contact (2, 61 
in Figure 1) in a semiconductor! device which is formed on a semiconductor material (5 in 
Figure 1), the ohmic contact comprising a mixture of p-type semiconductor oxide and 
metal. In fact, Yamazaki discloses an ohmic contact comprising an n-type semiconductor 
oxide rather than p-type semiconductor oxide, which i$ the subject of the instant 
invention. Figure 1 in Yamazaki depicts an electrode 2 malcing ohmic contact with a p- 
type semiconductor 6P. The electrode comprises a transparent conductive layer 3 which 
is foraied of indium oxide containing 1 to 10 wt% of a tin oxide and another layer 4 
which is formed of a tin oxide containing 1 to 10 wt% of an antimony oxide. (Yamazaki, 
col. 4, lines 16-23). grO and i^TQ are n-tvpe semiconductors since the dopants, tin and 
antimony, provide theix respective hosts with extra electrons. 

Since ITO and ATO are n-type semiconductors. Applicants respectfully 
submit that at best, Yamazaki discloses a contact comprising an n-type semiconductor 
oxide rather than an ohmic contact comprising a layer of p-type semiconductor oxide, as 
clearly recited in claims 8 and 16. Accordingly, AppUcants respectfully submit that 
claims 8 and 16 are allowable over Yamazaki. 
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Since aU the other claims depend, either directly or indirectly, on claims 8 
and 16, AppUcants submit that ^1 the other claims are allowable over Yamazaki for at 
least the reasons claims 8 and 16 are allowable. 

The Examiner also contends that Howe (PN 4,521,800) discloses an ohmic 
contact (12 and 14 in the Figure!) in a semiconductor device which is fonned on a 
semiconductor material (10 in the Figure), the ohmic contact comprising a mixture of p- 
type semiconductor oxide and metal. While not expressing an opinion about whether 
Howe discloses a p-type semicdnductor oxide. Applicants respectfully submit that 
Howe's invention does not describe an ohmic contact in a semiconductor device fonned 
on a semiconductor material, thl contact comprising a p-type semiconductor oxide, as 
clearly stated in claims 8 and 16. Rather, AppUcants respectfully submit tliat Howe 
discloses something similar to a Schottky conUct, notwithstanding Howe's claims to the 
contrary (col. 9, lines 13-20). j 

i 

The role of Howb's insulator layer 12 is described in detail in columns 7- 
1 1 . Howe states that the insulator composition and thickness is chosen to permit 
transmission of light (coL 7, lirJe 36) and the tunneling of electrons from the front face of 
the conducting layer 14 to the sLmiconductor layer 10 (col. 7, lines 56 - 62), while at the 
same time preventing the tunneling of dark current electrons from the semiconductor into 
the conductive lay^ (col. 7, line 68; col. 8, lines 1-4). The goal of this arrangement is to 
increase both the electrochemical photocell current and voltage (col. 8, line 4). The 
insulating layer of the Howe device, which arguably comprises a p-type semiconductor 
oxide, is essentially a diode in ihat it peraiits current flow in one direction, A diode has a 
non-linear I-V curve and cannojt be equivalent to the ohmic contact of the instant 
invention clearly recited in claipas 8 and 16. 

several ways of fabricating the insulator later 12. First, 
be oxidized by exposure to air (col. 8, lines 34-51). 



Howe describes 
the base semiconductor 10 can 
AppHcants point out that Howe largely limits this discussion to n-type semiconductors. 
Howe briefly mentions p-type semiconductor oxides to criticize them because they 
cannot be formed at room temperature (col. 8, Unes 37-39). Therefore, AppUcants 
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respectfully submit that Howe actually teaches away the use of p-type semiconductor 
oxide fonned from the base semiconductor in his discussion thereof. 

The second method of fabricating the insulating layer disclosed by Howe 
is to deposit a non-native insulaing layer onto the semiconductor layer (col. 8, lines 55- 
65). Since this method actually deposits insulating materials onto the semiconductor, it 
does not disclose a p-type semiconductor oxide as recited in claims 8 and 16. 

The final msulating material proposed by Howe is a doped insulator 
wherein dopants are added, for example, to the base semiconductor material before 
oxidization for form a p-type insulator (col. 9, lines 5-6). Although Howe states that the 
impurity is doped in the insulator layer to form a p-type insulator layer, the effect of the 
impurity induces the complimentary opposite charge in the semiconductor and enhances 
the voltage hairier at the interfJce (col. 10, lines 47 - col. 11, hne 13). This is beneficial 
to the Howe application since it enables the photocell to achieve higher voltages (col 10, 
line 47). Increasing the voltage barrier associated with the insulating layer is equivalent 
to increasing its resistance. In contrast thereto the instant invention provides an ohmic 
contact. Since the contact on tie instant invention is an ohmic contact, the p-type dopant 
doped in the semiconductor oxide increases the conductivity of the layer thereby 
deteriorating the voltage barrie r associated therewith, rather than increasing the voltage 
barrier as in the Howe device, j 

As a final matteir, Applicants respectfully submit that the Howe reference 
includes the phrase "ohmic contact" quite frequently when discussing the direct metal 
contact to the backside of the semiconductor layer. (See e.g, col 4, line 28). Nowhere, 
however, is the phrase "ohmic contact" used to describe the contact comprising a p-type 
semiconductor oxide. This woWid indicate that Howe*s only conception of an ohmic 
contact is direct metal-to-semiconductor contact This is precisely the type of contact for 
which the instant invention provides a low resistance alternative. 

Since Howe does not disclose "an ohmic contact in a semiconductor 
device which is formed on a semiconductor material, the ohmic contact" comprising a p- 
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type semiconductor oxide as clearly stated m claims 8 and 16, AppUcants respectfully 
submit that claims 8 and 16 are allowable over Howe. 

Since all the other claims depend, either directly or indirectly, on claims 8 
and 16, Applicants respectfully submit that all the other claims are allowable over Howe. 



CONCLUSION 

In view of the foregoing, Applicants believe all claims now pending in this 



Application are in condition for allowance and an action to that end is urged. If the 
Examiner beheves a telephone conference would aid in the prosecution of this case in any 
way, please call the undersigned at 415-576-0200, 
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